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Abstract 
The implementation of cooperative learning (CL) as an alternative technique is to enhance learning in Engineering Mathematics 
courses at University Kebangsaan Malaysia (UKM). It can promotes and develop engineering students’ generics skills and help 
lecturers to have a better understanding of students' perceptions of their experience gained from the learning activities. The 
objective of this paper is to highlight the responses of the benefits they gained from the experiences of CL activities, which are 
based on three areas, individual involvement, team dynamics and skills development. A Likert scale questionnaires was given to 
Year I and Year I students; and the data were analyzed, ranked and compared. Analysis revealed that Year I students tends to 
prefer working individually and less likely to work in group, meanwhile Year II students shows their interest in teamwork. 
Hence, this study revealed that the maturity of the students formed as a result of cooperative learning experiences, specifically, 
the formation of positive social skills, such as, improvement in students’ behavior and interpersonal relationship. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
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1. Introduction 
In many classrooms, students are often the passive recipients of knowledge rather than being active in its 
creation. This, in part, may be due to teachers' propensity to talk at students who are required to listen and respond, 
often just reiterating information provided earlier by the teacher (Galton et al. 1999). In fact, this situation is the 
constraint to the students to understand the concept specifically for critical course such as mathematics. Basically, 
students feel mathematics courses difficult because of the concept in mathematics are abstract and difficult to 
understand. Thus, to avoid this situation and to promote active leaning, Faculty of Engineering and Built 
Environment (FKAB) of Universiti Kebangsaan Malaysia has implemented cooperative learning (CL) in 
Engineering Mathematics courses to enhance teaching and learning process. Cooperative learning is learning 
method ensures that all students are meaningfully and actively involved in learning, achieving up to their potential 
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and experiencing psychological success (Johnson & Johnson, 1999). Asshaari et al. (2010) discussed the experience 
and the challenges involved in implementing CL. Meanwhile, Ariff et al. (2010) studied engineering students’ 
reflection on their participation in CL activities during their mathematics lecture. In brief, CL is a mode of learning 
in which students of different levels of ability work together in small groups to achieve a purpose (Akinbobola, 
2006). Johnson and Johnson (1999) also defined the cooperative learning is the instruction use of small groups in 
which pupils work together to maximize their own and each other’s learning.  
CL is deemed highly desirable because of its tendency to reduce peer competition and isolation, and to promote 
academic achievement and positive interrelationships. The research had shown that students gain both academically 
and socially when they have opportunities to interact with others to accomplish shared goals (Johnson & Johnson, 
2002; Slavin, 1996). Cooperative learning is not only to promote the students achievement but also to inculcate the 
self-development as a comprehensive person. Each student contributes his/her effort in small groups to promote all 
students' performance. In this process, students produced interaction to involve many activities, such as 
communication, observation, and support. In addition, students changed their learning behaviors, stimulated their 
cognitive activity, and improved the relationships among students. Jordan et al (1997) and Gillies (2004) examined 
the effects of cooperative learning on students’ social skills and their behavior. These studies show that there were 
improvements in student behavior and their interpersonal relationships. Meanwhile, Akinbobola (2009) mentioned 
that students showed more positive attitude toward learning using CL compared to competitive and individualistic 
learning strategies. 
All students benefit from small cooperative group instruction and the benefits were illustrious for students' 
academics outcome and social interaction. During cooperative learning groups activities, students' academics 
engagement levels were considerably higher compared to traditional learning method, and this promotes higher 
individual achievement (Dugan et al., 1995; Johnson et al., 1998). Then, this research want to investigate the 
students’ perception of implementing cooperative learning into Engineering Mathematics courses either it give 
positive or negative impacts toward them. 
The objectives of the study are to investigate and clarify the students’ perception towards cooperation learning 
implemented in Engineering Mathematics courses. Specifically, the aim of this study is to know the benefits of the 
cooperative learning that students’ gain based on individual involvement and team dynamics and also skills 
development.  
2. Methodology 
2.1. Participants 
The sample consisted of 101 students who were 42 Year II students and 59 Year I students. Figure 1 shows the 
percentage of the respondents for students Year I and Year II.  
Figure 1. Percentage of respondents 
All the respondents from  four departments in FKAB which are Department of Civil and Structural Engineering, 
Department of Electric, Electronic and System Engineering, Department of Chemical and Process Engineering and 
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Department of Mechanical and Materials Engineering. First and second year students take different courses which 
are Engineering Mathematics I: Vector Calculus (Year I students) and Engineering Mathematics III: Differential 
Equation (Year II students).
2.2. Instrument 
The instrument used in this study was the survey that has three parts which are student profile, benefits of CL 
based on individual involvement and team dynamic and skill development. At each question the students are 
required to mark using the Likert scale of 1 to 5. Mark as 1 for strongly disagree, and mark as 5 for fully agree with 
the given statements. 
3. Data Analysis 
This study utilized the data gathered by the survey instruments to answer the research questions. The data 
obtained from the returned surveys were analyzed, and responses to the research questions were made using simple 
statistical method and using multi-attribute value technique to analyze level of agreement on each attribute.  
Using the multi-attribute value technique, the first step was calculating the arithmetic mean, of these ratings for 
each criterion using (1), followed by calculating the weighted mean ratings for each attribute using (2) and (3). 
1
n
ij
i
j
x
x
n
  
¦
                                                            
(1) 
1
m
j
j
x
X
m
  
¦
                                                             
(2) 
where  
jx  arithmetic mean for each criterion; 
X  arithmetic mean for general benefit of CL for individual involvement and team dynamic;  
x   = rating given by respondent;  
n   = number of respondent;  
m  = numbers of criteria; and  
j   = range of criteria. 
The responses to these questions were then used to calculate the mean ratings for level of requirement in each 
criterion in the same way as for the response. The index of each criterion response was calculated in order to 
prioritise the criterion within the response and to rank the level of requirement of the criteria within the response. 
Equation (3) is used to calculate index of criterion. 
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for1 8id d  (individual involvement) and 9 13id d (team dynamic). Using equation (3), the index for each criterion 
were calculated.  
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4. Results and Discussion 
The following information report’s findings were based on the three research questions that guided the study. The 
findings are presented in tabular form and accompanied by analysis and description of relevant data. 
4.1. Rank of Benefits for Cooperative Learning based on individual involvement and team dynamic 
Table 1 summarize the students’ perception of benefits for cooperative learning based on individual involvement 
and team dynamic. Generally, the results show the mean score for first and second year students towards individual 
involvement and team dynamic is 3.90 and 3.92 respectively. It means that the students tends to more agree that the 
CL give them certain benefits.  
4.1.1. Student Involvement 
Table 1 indicates that the criterion for Year I students is “I look for a common understanding within the team 
before any decisions are made”. It followed by “I enjoy thinking through a situation” and “I'll readily modify my 
opinions after listening to others' points”. As compared to Year II students, they are different in point of view. Year 
II students give three criteria as most beneficial for them which are “I can work well with people of all kinds”, “I
enjoy thinking through a situation”, and “I take the team's task very seriously”.
Overall, the comparison between Year I and Year II students give some overview of their perception towards CL. 
We can conclude that Year I students are more self-oriented where they tried to adapt the team members and work 
as a team. On the other hand, Year II students shows that they gave priority and commitment to the team and make 
the contribution beneficial to the team. 
Table 1. Comparison on students’ perception for benefits of CL based on individual involvement. 
FIRST YEAR SECOND YEAR 
Criteria Attribute Mean STD Index Rank Mean STD Index Rank 
a) INDIVIDUAL INVOLVEMENT 3.90    4.038    
D1 I take the team's task very seriously. 3.93 0.827 0.978 4 4.095 0.726 0.966 3 
D2 I look for a common understanding within the 
team before any decisions are made. 
4.02 0.601 1 1 4.023 0.811 0.949 5 
D3 I actively draw out other people's contributions 
wherever possible. 
3.83 0.698 0.953 6 3.738 0.798 0.882 8 
D4 I can work well with people of all kinds. 3.93 0.691 0.978 4 4.238 0.655 1 1 
D5 I enjoy thinking through a situation. 3.97 0.668 0.987 2 4.166 0.659 0.983 2 
D6 I encourage the team to be conscious of time 
constraints. 
3.83 0.746 0.953 6 4 0.584 0.943 6 
D7 I go out of my way to organize the team so that 
everyone is able to participate fully 
3.73 0.761 0.928 8 4.047 0.622 0.9550 4 
D8 I'll readily modify my opinions after listening 
to others' points. 
3.97 0.748 0.987 3 4 0.826 0.943 6 
4.1.2. Team Dynamics 
Based on Table 2, it provides a summary of comparison on students’ perception which favorable attribute 
between Year I and Year II based on team dynamics.  Year I students choose the attribute “We have accepted each 
other as members of the team” and “We try to achieve harmony by avoiding conflict” for highest criteria. However, 
the highest criteria for Year II students is “We fully accept each other's strengths and weakness”.   
The comparison shows that Year I student still in the process of adapting the university environment that make 
them to work in team. In contrast, Year II students have experience and be matured in adapting environment. It can 
be seen with  the attribute “We tried to define the goal and the tasks needed to be accomplished” which place 
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number nine for year one students but number two for year two student. Year II students were more focused on what 
they have to do compared to Year I students. 
Table 2. Comparison on students’ perception for benefits of CL based on  team dynamic. 
FIRST YEAR SECOND YEAR 
Criteria Attribute Mean STD Index Rank Mean STD Index Rank 
B) TEAM DYNAMICS 3.92    4.057    
D9 We are quick to get on with the task on 
hand and do not spend too much time 
in the planning stage. 
3.695 0.876 0.897 12 3.738 0.734 0.863 13 
D10 Our team feels that we are all in it 
together and shares responsibilities for 
the team's success or failure. 
4.017 0.682 0.975 4 4.000 0.698 0.923 8 
D11 Team members are not afraid and like 
to ask others for help. 
4.034 0.742 0.979 3 3.929 0.947 0.907 11 
D12 Team members fully trust the other 
members and closely monitor others 
who are working on a specific task. 
3.898 0.736 0.947 8 4.071 0.640 0.940 6 
D13 We enjoy working together; we have a 
fun and productive time. 
3.983 0.900 0.967 5 4.143 0.814 0.956 5 
D14 We have accepted each other as 
members of the team. 
4.119 0.721 1.000 1 4.238 0.692 0.978 2 
D15 We tried to define the goal and the 
tasks needed to be accomplished. 
3.881 0.790 0.942 9 4.238 0.656 0.978 2 
D16 We fully accept each other's strengths 
and weakness. 
3.983 0.827 0.967 6 4.333 0.612 1.000 1 
D17 We try to achieve harmony by 
avoiding conflict 
4.119 0.672 1.000 1 4.167 0.660 0.962 4 
D18 The tasks are not difficult from what 
we imagined and seem easy to 
accomplish. 
3.610 0.910 0.877 13 3.833 0.881 0.885 12 
D19 We are able to work through group 
problems.
3.949 0.655 0.959 7 4.071 0.640 0.940 6 
D20 There is a close attachment to the team. 3.814 0.706 0.926 11 3.976 0.680 0.918 10 
D21 Although we are not fully sure of the 
project's goals and issues, we are 
excited and proud to be on the team. 
3.881 0.832 0.942 9 4.000 0.584 0.923 8 
4.2. Rank of skill development  
Table 3 presents the rank of students’ perception towards the skill development. It shows that Year I and Year II 
agreed that attribute of “Team working, research methods. I also gained self-confidence with this method” affect
their self- development very well. The students feel that by working in group enhance their level of confidence to 
communicate and give their opinion to others.  Nonetheless, Year I and Year II students are totally different for 
attribute “I feel that this method of teaching developed my problem-solving skills”. Year II students place this 
attribute as highest ranking that cooperative learning had inculcated and improved their problem solving skills but 
this result contrast to Year I students.  
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Table 3. Comparison on students’ perception for benefits of CL based on skill development. 
FIRST YEAR SECOND YEAR 
Criteria Attribute Mean STD Index Rank Mean STD Index Rank 
SKILL DEVELOPEMENT 4.041    4.067    
E1 Communication, reporting, negotiation, data 
selection, leadership. 
4.085 0.749 0.992 2 4.119 0.633 0.994 3 
E2 Team working, research methods. I also gained 
self-confidence with this method. 
4.119 0.672 1.000 1 4.143 0.608 1.000 1 
E3 Time management, meeting deadlines, 
interpersonal skills. 
4.051 0.839 0.984 3 3.905 0.726 0.943 5 
E4 Delegating, researching, organizing and 
summarizing issues (through the written response 
part of the set task). 
3.983 0.656 0.967 4 4.024 0.643 0.971 4 
E5 I feel that this method of teaching developed my 
problem-solving skills. 
3.966 0.870 0.963 5 4.143 0.608 1.000 1 
5. Conclusions 
This study revealed that CL is beneficial for the students, especially for their individual involvement, team 
dynamic and development of skills required. In conclusion, after experience two semester of cooperative learning in 
Engineering Mathematics courses, students began to show changes in their perception of what they have gained 
from cooperative learning activities. Year I students like to work as individual compared to Year II student who are 
more comfortable work in group. Meanwhile, the study show that Year II students more matured in decision making 
and give full commitment to the work regardless try to adapt with the environment unlikely with the first year 
students.  
At the end, finding of this study shows CL experiences contribute to social skills growth, where positive 
interpersonal and social relationship became noticeable and more diverse. Through CL, individual and group work 
skills development enhance students' achievement. This is in line with the improvement in students' behavior and 
their interpersonal relationships. This finding agrees with Gillies (2004) that CL groups encourages students 
involvement with each other, helping each other’s learning and developing social behaviors that encourage groups’ 
active participation. 
However, the benefits of CL are not automatically earned. It will create considerable difficulties to the lecturers, 
dysfunctional teams and student resistance or resentment to group work if it is not appropriately implemented. This 
paper shared some views and perceptions of the engineering students who had participated in CL throughout the 
semester during their learning process. All the views and comments are very important in order to improve the 
implementation of CL in these Engineering Mathematics courses because through this technique the mathematics 
lecturer can significantly help and prepare the engineering students at FKAB, UKM for their professional career. 
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